Effects of endogenous acetylcholine on spontaneous activity in rat dorsal cochlear nucleus slices.
We have examined the contribution of endogenous acetylcholine (ACh) release to the spontaneous firing of both regular (probably fusiform cells) and bursting neurons (probably cartwheel cells) in the dorsal cochlear nucleus (DCN) in rat brainstem slices. The muscarinic antagonists atropine, scopolamine, and tropicamide (1-2 microM) caused substantial decreases of firing rates in a majority of the neurons. Reversible acetylcholinesterase (AChE) inhibitors typically caused large transient increases in firing that decayed more slowly than responses to carbachol. The irreversible AChE inhibitor diisopropyl fluorophosphate (DFP) usually caused a sustained increase, with an initial peak followed by a gradual change to a final level higher than before DFP. Tropicamide caused large decreases in firing after DFP, confirming sustained ACh release. Both neostigmine and DFP applied after AChE inhibition by DFP sometimes elicited a transient response. We conclude that the level of sustained response to DFP is determined by the rate of endogenous ACh release, and that DFP and reversible AChE inhibitors exert an initial transient agonist effect that overlaps the initial effect of acetylcholinesterase inhibition. The slice experiments provide a model for cholinergic mechanisms in vivo, confirm that the release of endogenous ACh increases the firing rates of regular and bursting neurons in superficial DCN, and support the hypothesis that spontaneous firing of DCN neurons is sustained in part by cholinergic inputs.